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^>j:^^^-a- <^i-§-*H ^7] z| lajo^ ^s. ^ms.s.^'U-i: ^#^>^ ^ll^HS.SI-'a^ 

MJ:^^^^^^ ^ ^7) 'fJ^^^^T^^^s.^Ei «i ^oiiA^ >a-7] -B-Jl^^^ 

cl^l^ TV ^^71 oil <^l-§-^.. 
S. 2 
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0030038482 «a^>: 2003/12/13 

tq^l^ TV ^^7]s] ^^1 ^ n ^fj-'^ {APPARATUS AND METHOD FOR SELECTING 

OPTIMAL BEAM FOR DIGITAL TV RECEIVER} 



Hl^ ^ ^^<5l ^-g-Sl^ TV ^^7l ^^^3E. 

£4^ ^ <a^A]<iilSAl -22.5°, 0° ^ 22.5°^ ^1^4* 5.^^ 'I^^ ^ 

£6afe ^21-^ D ^11^<H1 cfl^ -22.5°^ ^ M-^i^^ 

£6c^ ti.e].^ D ^fl^<Hl tfltfl +22.5°^ ^1*^=^-4- ^ M-B}vfl^ 

iE8afe -22.5°^ ^l^^]-^ ^fe ^ tfl«fl PN511^:£5+ ^S. ^= -8^^ 

i8b^ 0°^ ^1^^^ ^ #^<^1 cfl^ PMSll-tlJ^^q- ^J: -8a^ ^Jl^l; 

-i-^H ^1^ "^^ ^ll^HS5^<a^ M-E^-iflfe H^. 
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:£8c^ +22.5°^ ^1^21"* ^ ^^^^ tfl«ll PNSll-tl^SsI- ^-tl ^H. 



210 : '^J^^^^ 220 : -^^^^ 

230 : ^ll^S^s|-<a^#=^ci. 240 : -B-JL-il^^S^ ^n^^ 
250 : ^^i?]^^^^ 



<18> <ati]:^o.^ VSBCVestigial Side Band) ^^^o] cq^l^ TV(DTV) 
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^0030038482 %^ <^7^: 2003/12/13 

7}n^^^ ^^7]^] ^^<^i o]^^ s.^<^]^ 

iE#ei ^4^, o]^ ^Alofl tfl^ ^11^ =ol ojo.n^^ oIb^^ ^fl^Sl «^ 

^Al7lfi1- ^-^71 A>olojl 7}^^^o] ^Ai;^^(iine of sight)7> ^7fl^>c^ ^ a1:^7> 
^'^^Ml M-BfM-^ alii^ sB^o] 2^711 ne^M". ^^fl ^o] 

til^tb 3715^ ^s.^ 7>;^1^ ^S7> ^^11^>^ ^-f<^lfe ^S*^^ ^>^4<^1 -tl 

#efl DTV ^Ai7loii^ ^-g-^H <^^ollAio:| ^]^^ ^ 

n ole^^ ^11^ Sifl^^ i>a-*>5!^D^, ^^1 Ricean ^11 ^^if ^ol ^ ^^sq. ^-^ t^s. ^^}o]6\] 
^^o] ^}o]7} ^A-] ^ :^^7} ^^^>7ll ^711^1-^ ^-f<=>ll^ ^^tV A^^^ 7]-^l7l nfl^oll 

ZLe^tl Rayleigh ^fl^ij- ^<^1 ^ ^S.sq- t=\.^ ^S. AVolofl ^].ol7> ^i^a^ ^fl 

^^5}-7l^ ^^tlr f-Sl- 7H^1 ^^1^<^1 

^^^5*vci-. ^^oll ^4 ^i-oii^o] s^xi^i- ^Tj] 7j-:£7l- ^ji cfoj:^ ;g 

Tl^nf. ^fl^-^^l^i^ ^fl^-i-^7Hl ^^o] ^^^1 ol^o^^l^l ^7] nfl^ofl ^fl^:^ 

2}-7l #^ AlJl^ ^^Jioll ti]«)l ^^]-7> ^7lls:l-7ll ^Cf. Offil-Ai , 71;^^ cfl ^ ^^j-^^^l 

H^el^(Trellis) ^:^7]x^ RSCReed-Solomon) 4^7loilA^ Sl^^ TOVCThreshold Of 
Visibility) #ol;^l ^§1-^ 4^*>7l <>1^7ll s\o] ci^i^ TV ^^7l7> 
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%■^ ^^>: 2003/12/13 



^ ^l^lb ^-le] (spatio-temporal signal processing)* -f-SIl c]-^ ^S-l!:^ 

^ f^2fl7l#ol 7flAl£lOl oXx^, o]^^ :§.^V <^ ^ A]^ e| A]:?}- <^ ^ A]^ e| 

(beamforming) ^o^^^lc^-. ^ ^^i^ -f-srH ^^^oHlH ^s:}^ «o^^^ ^^1- ri]^ ^^jsl «i 
^n^^ ^m^^s. ^^*H ^*>^1 'f}-^*^! ^^11^>^ ^Sl-^ 3.7]] ^ 

iflAl^^ oll-ofl o^^V Jl47> ^Aloll T^Sl <^*j:^ nl^l^l ^Vcf. 

#efl7l#oil 43 «i wj-i^o] DWl ^-g-€ ^^1<^1S. DVB2] S^^S isfl^^ 

OFDMCOrthogonal Frequency Division Multiplex) ^-§- ^^^^ ^o^"'^^ ^-§-^>^ 

ISK Inter-Symbol Interference)* ^i^l?'!^ ^^1<^1, VSB ^l^i^oll ^-§- ^^^^ IJ"^^ ^-§- 
*H ISK Inter-Symbolic Interference)* #0]^ ^^1<^1 ^^] 9X^. ^^>^ ^-§- ^ ^ 

2^ ^^(Angle-Spread) o] ^^fl^V^a 4 t^^ ^^^^>«^ ¥ 
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^ ^^1^^ ^^*>7] ^-^S. «J ^^^-¥-7> ^-§-^ 



•a^t!: ^ <5l^^^ oflM^l* z]- ^= ^J^sq- tilsl «^J1 -^la 

cfl^ ^Jl^i-^^^ ^*>^ ^7l ^^^^^^ <^]-§-^><^ >^7l w^sl cff^ ^1] 
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"^l-^^ ^^^tt ^ ol^^s^ <^1M^1» ^ ^Ja ^Jiisi- ^1^1 "^rja 4^3 ^ 

^<^i 7]^^}<=^ '^TiiiJrja.n} ^ -^jl^ji^s.^ 711^1- ^^v^ m^^n ^ -a^^ 

-a-^tb ^ £^3^ ^'^^ -i-^H & 

£1^ ^ ^^o] ^-§-^1^ i^^l^ TV ^^7l -£1<=H1 :£Al^ :^ol ^Ai 

^ DTV ^J:^ Cf^7fl2^ ^Eflq- ^^>7> Hfl<i£]<>| Hll<i ^Eflu|.Jf( 110)011 2]^ Z^-Z^" 

l=f^7l]Sl 43:715. ^^^^ 4S-f-(120)ofl Sl«fl Zl-Zl- 717^1 cfl ^ Alj^^ 4^^1=1-. 13^^^ 
-^(130)^ 7l^i uH^o^ '^l-g-^H l^^* ^l*j=*>^ ""^^ 
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%■^ 'U^}: 2003/12/13 
^7] ^^J^ 1^ ^oll^i ^^^^ ^11^^^^(150)5. 

£2^ ^IS] tflt!: ^Ml ^ ^t^ol) 4^ ^^ifl^(140)^ ^^^^ 

^^(210). ^^^^(220). ^fl^HS^'a^#^^(230). -a-JL^^^S^'^^^(240) ^ 
=^-^(250)^3. 

^^^^-¥-(130)<^lAi «i ^oflAi ^ o]Aj.o^ <Hm^]l- «31-^ «J^^ 

^^(210)0)1 ^-^711^ ^^71(221 224)S. ^^^^ 4l-^^^(220).2.^ 

^^^^^(210)ofl S]^ ^^s)^ ^^1;^>^ ^^^] «J^^^^(130)«^lAi 

^1-^^^(220)^ -^-71 z^-z]- laiofl cfltJl ^ji Aij^sq. tfl^^l-^ A] 

^s}o^ ^l-5:^l-^(cross-correlation)^ 

^1)^SS.3i|-«a^#^^(230)^ ^]^^^ ^1^ -^^S^ 4# ^fl^ 

^*>7ll slJl. -fi-JL^^^S.^^-^^^(240)^ ^7] ol^g-^]. 
^ €■ c]-^ ^^(-a-M^^S(effective signal path))2] 7fl^# ^tb^^. ^ 

^ ^11^^2|-^(150)<^lAi ^^-71 ^S. ^^1- ^ ^-i- ^^o.^ ^ 

21-^i ^71 ojTfl^^ ^11^-^^Y(150)51 ^^^<>\] rtj-el- ^olcf. 



0030038482 

^^^*H. «J'Jd^^(140)fe 
^#tbi=l-. 
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S.^S.^S.S] 3.7)7} 71-^ €• ^1|^iES.4<a^ ^-^S -a^tl-cf. ^^^^( 130)011 Ai 

^ ^oilAl «i>5d^^^(250)<^l S^tfl wio] ^11 ^-i-sl-^C 150)5. «y^^i:l-. 



^o], «3^A^:^(130)ollAi i|i o^Tg ^ olA^o^ oflui;^]* 5}-- laj^ 1?^^^^ 

^(210)ol ^^tbcf(S301). 1]^^^^(210)<H1 ^*fl ^^S]^ ^;^1:^>^ ^^^] ^ 
^>^^^(130)«flAi ^ 

nf-S-^^-S ^^==r^(220)^ 13^^^^1-(210)<^1 «3 A^<^] ^^}<=^ 

VSB Al>^E^o^ ^aCField Sync) PNSll^^sq- ^7] if^oii S.^^ 

^o] ^jH^ofl #|s^>Jl(S303) ^11^HS^^^#^^(230)^ -^^S^l-^^-i- 

«^l-§-^H 4# T^-tl ^S.^ A]^ ^ll^SSsl-o^^ ^#t}:Cl-(S305). 

nf^^S., -H-Ms:^S.^>!^^^(240)^ ^;^lS305oflAi i=11^HS54<aoll>| 2^ 

#^ Aij^oii i^g-^ *y7ll^(threshold):at:f €■ -^JlAIs^S.^] 7fl^# ^(S307), 1^ 

^^^^(250)^ -^-7] 7fl^7> 7>^ ^fl^^ssj-'^^ ^ -B-JL-tl^;g 

a7l7> 7>^ ^ ^fl^5LS5|-^^ #^ «io.^ ^^W(S309). ^^^^-¥-(130)<^lAi # 

13 ^o^l>^■^ c].;^! 53090)1^1 ^=-^(250)011 a]^^ 13] 150)5. SJ^^ 
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<^l*H^i^ ^ ^^^^ ^^^1 ^-§-<^lS.Ai VSB 57flsl ^Efli4 i^>l- ^-g-^ 

wfl^i <?]:EflM-* ^-g-^H "^-^ ^^^^ ^^^^ «i f^oilA^ VSB ^ 



i4fe ^ ^^o] ^-g-S]^ <g^Alc^lS.A^ -22.5°, 0<> ^ 22.5°^ ^l*J=z^■* '^J^ ^41 

-a^^^ nsflHolcf. -a^Alc^loflA-l ^A^^ 371] ^l*j:z]-^ z^-z^- -22.5°. 0° ^ 
+22.5°c:>lH, 3 7fl5l wi M-E^-uflcf. ^tiV^^o.^ DTV^ afl 

tVtflM-fe 7]^6\] ^7^S\JI oVEflq-ofl «yA>*>^ A]^^ 1}-*J:O.S «aA>l- 7>^^^ 

^ 'LVtflM- wve^-oflA^ A]^^ Dfl^ gjt^ 7M^s. Ji^srv^ DTV 

"^VeflM-^ >50J: ^^S] -90°<Hl^i +90° A]-ol7l- ^cf. 

r^iH-^l^i ^-§-€ ^11^ f'-^l^i l^i-t?: W-Sl-^ BflciBSl Type D(w.e1-^ D 

cf^ ^^2^- ^}7] [K ^nf. d ^11^<H1 tfltb 't^- 
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<41> 1] 

^e^-^ D a^asf °jA>zj- 









^4 






<y^^4 






^ ^■ 




[dB] 


[us] 




[°] 




1 


0.2045 


1 


0 dB 


0.15 


1.6140 


0° 




2 


0.1341 


0.6557 


-3.7 dB 


0.63 


6.7788 


-25° 




3 


0.1548 


0.7570 


-2.4 dB 


2.22 


23.8871 


30° 




4 


0.1789 


0.8748 


-1.2 dB 


3.05 


32.8179 


60° 




5 


0.2077 


1.0156 


0.1 dB 


5.86 


63.0535 


15° 




6 


0.1509 


0.7379 


-2.6 dB 


5.93 


63.8087 


40° 





[s. 1]^- ^<=>] ^d^^ ^^^] "S<H^i^ '13^^^^(130)31 #^ 

^Jll- -22. 5^ 0° ^ 22.5°^ ^1*^^^ 'i]*^! cfl«fl ^A^cflS ^^^V^ i:^-^^!. ^cf. 



£6a^ D ^)1^<^1 cfl^ -22.5°^ «tJ £^<5m-. ^1 

^. '^^^ -3 dB 'g^S. «a>^H>^ ^^fe 2«1 ^5. 0.66, ^1<?1 Al:<1- 6.8 

^^1-)^ ^^llt!:^^. 0°S. SJ^>*1-^ ^ 10 dB ^£ ^^^o] *a>^>^>7l i41&<Hl 7] 

9] ^tbcf. -22.5°-2l ^WA-^ ^^ 11.1 S tiling 4^ 

^o] oflulxl^ 7>^r:f. Aijio] ^fl^ o.^ ^^S.'L^ ^^fl^]-^ Ricean ^11^ 

^A^-i- 7l->cl^ln> ^ Ai:^fii ^^17> 0°^ ^1^^^ 'IJ ^ +22.5° 



'Ssl -3 dB ^^^M^ l«i ^S.(>^cfl 1. 1.6 >S€)'?> ^^fl 



29-14 



0030038482 %^ <^y^>: 2003/12/13 

^}JL, 5^ ^S.C'^tfl 1.02. :<1'?!^RV 63.1 'S€)7> -3 dB ^^1- ^^IM-^ 15°<H1 

>H -4 dBS *?]^>t!:i=f. 

<45> o°5. '^Afsr}^ l«i ^S.^ ^^^^o] ^^5]^ ^^<H1, 15°S. <aA>^V^ s^i ^5. <0 

^ o.^ ^ ^Ssq- cf^ ^S. ^Mofl 4 dB ol>^o^ ^s. ^].ol7> ^^11 Ricean ^^fl^ofl 7l-^7l-^ 
7>^i^. 0°^ ^l^zl"* 13^ #^ ^J:^ <Hm^l^ 24.25. -22.5°sl 



<46> £6cfe tiel-^ D ^ll^ofl +22.5°^ ^1^4^ ^^fe sfl^^ M-H}tfl^ S^^ltq-. o] 

"fl ^13^ -3 dB ^^S. «aA>^>^ Ai^^ 5HI ;g5.('a-i:fl 1.02. a]^ 63.1 

^ 3«i 0.76. ^1<S A]^ 23.9 ^^1-)^ ^^fl^V^. 6^ ^SC'^tfl 

0.74, ^l<a 63.8 ^^#)7l- w^-^ 40° ^1= -4 dB ^^lE ^^±^o\ '^^^}^^. +22. 5° ^l^z]- 

^ xi:^o^ <^m:^l^ 33.6 -22. 5^ 0° ^ 22.5°S] ^^J-fe 37fl 

soil alii^ 37l# 7Mfe ;gS.7> Rayleigh ^o]^ ^^^^ 

7>^^-. 

<47> 0c^7lA^. 0°S] «32] A]^ ^^^3]- +22.5°^ ^1^^^ 13^ #^ 

^^^-i: ajlilsfl +22.5°^ ^l^^z]-^ '?3<^1 #^ ^IM^l^ ^fl^ ^^^^1 

0°^ ^l^z^-^ wiofl tiisfl c-l <i^i-^>7l nfl^oj] #^ -a^^ 0°sl ;^l^z^-^ «3 
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<48> ^ ^v^6\] rej-ei- ^^ lai^ >5d^^]-fe ^nf. 

'^^l *^>^ m^l- 2r2fl^ ^£ 9X^. ^, 0°^ +22.5°^ 
^l^^l-* ^]^^ +22.5°-9l ^fe #^ «H1M^17> a^l^ %^ 

^S.^ ^^^^-Br 0°^ 0°9^ 

^^i^ VSB c-HojEi iEll<a^ >3al- ol-g.^>o^ ^ o;[cf. ^, VSB c-llolEi ^ 

:^ ^a<^1 */^ll^>fe PN5ii^^» <^l-§-^H ^s. ^s:>ji o]^]^ tq-^ 

€^1 ^^S^^f Ricean ^fl^^S^ ^fl^i yfl-^ %^ 

<5i> ^^^lo)] o;^^ PN511^:£» ol-§-^H ^^Vfetl]. ^^^^(220)<5l 

VSB cflolEi ^efl^^ ^iH^ll ^/tfl^Vfe PN511^^^ "y:^^^ VSB Al>^tflo:| :g 

^ ^l3(Field Sync) PNSll^jOsoll cfl^fl ^11^^S.31-*^^#t^^(230)o1 >^7l 
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^fl^ = S-3i)-<a^#^^(230)-9.S.-^Ei ^fl^HS.5|-<aoi]Al -B-Jl^:^;SS.^>!^ 

^^(240)^1 •a^l?]:^ ^S. 7ll^7> 7}^^ ^^ «Jol ^2^o^ ^11^ o. 

-a-jL^^^^S] 3.7]?} 7}^^ ^ll^HS.Sf'a^ #^ 1^-2.^ ^^W. 



^ ^^-^l cfltfl PNSii^^sq- ^Jasi ^i-ji-a-^^ 

^Ja^ ^31^^* M-^^^ £ 

8c^ +22.5°^ ^1^^^ tk^ ^ cfltfl PNSll^Sfil- ^J: ^^3.^ ^^^^^ 

-i-^H ^fl^^S.ii)-<^^ M-Efvfl^ S^ojrf. 

-£8a i8c<^l ^fl^HS.3|-«a^ ^^5)1 £8a «fl S^]^ -22. 5° ^]^^2^ 

^ 13 #^51 ^ ;^S.7> ^^t}7\] ^t^^}^ Ricean ^fl^ 

^ 7>^cl-. i8b<^l 0°^ 13 ^S- ^ll^HS.sl-'^iE ^ 7iS.7} 

^^^>7ll #7ll3:>^ Ricean ^1]^ ^^^^ 7}7]x^ -22.5°^ ^1^^^ 13<H1 wj^fl ^ ^gS. ^ 

cflti] Qt 0.2 dB 37] ^H7l- nll-o ^ cf-. ;g^7]. ^^lls:].^^ 

Rayleigh ^fl^ 7>;^lti^, ^fl^-^5)-7l ^^ojl^-^ ^5l-^>7l o^s^o. ^||^ s-^j^ 7>:5lxq-. rtf 

el-'^i. ^fl^ ^^^^ ^s. t3i\ ^^Hl ^^oiiA^ 7}^^ -freltF 0°sl ^l^z^-* lajo. 
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<56> ^ ^T^ofl 42^- ttl^ -tdl^^V^S ^1^^ «J «^^<='ll^i i3]^l-^ Cf^7ll2l «1 ^ 

^ ^S.^] 7^7] nfl^o]] oj^o^ c^^^o, 

<57> olAj-cil^^ A^t^^V ^ it'^^ ^^tt ^^1<^1 ^ £^<^1 tb^^^ ^o] ^>MJ1 

, ^ ^^^^ 7]^^ ^}^-ir ^fe ifl<^l^i ^1^, ^ ^;goi 7>^ 

Ricean ^fl^^^j<^l 7^^ ^fl^-^^«-s ^fl^ ^^^^ jfl^ 

^o.s>^ wi «J-^ol ^-g-^ c];^]^ Hj-^o^ ^Ai7lo] A^ig.^ 711^1^ >r o;^^ 
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11 

z\ Bjg^ ^B. ^^3. ^SSq- DlBl ^ji ^B. ^^3. tfl^ ^^-J^^l-^iJ:^ ^*>^ 

-H-M:^^^^ 711 ^7> 71-^J- ^ll^HS-sl-<a^ ^11 ^^^^^-^s *a^5l^ wio. 

^^^^ ^^^^^^ 

21 

^71 
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3] 



z^- Hio^ ^JE. ^la. ^^sq- nle] o^j7 o;^^ Al^ofl cflsl] 
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^>7] ;tll3^;^HlAi ^Ms^Sfil 7fl^7> 7>^J- ^fl^H^s^'asI '^J ^oil^i 

-B-M^^S^ ^:£37l7l- 7>^ €• ^ll^H^5|-<a2l ^^b:>^ ^ 
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11 




I -0-^1 
oinT <=> 

I lOjll 

L_ZJ 
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21 
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^212 



S 2 
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g| 3 
(63) 



214 
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^222 
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224 
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x233 



^234 
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^242 
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31 



(ZED 



01^21 0||Li]Q:'^ gj§ 



— S301 



6!S0IIAi VSBS# Al:^g|£| 4J3 



->S302 



^m^mm oismoi ag^-^ 



— S303 



'U^}: 2003/12/13 



CUD 



-S304 



-S305 



4] 



B«am HUXH =>aiU : > : IH? a - 0" . 22? S - 22.5' , 33 ?i - -22.5* 
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Beam No. 2 22.5' 

Beam No. 3 -22.5' 
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